Two experiments examined the impact of encoding conditions and information content in memory for positive, neutral, and negative pictures. We examined the hypotheses that the positivity effect in memory (i.e., a bias in favor of positive or against negative information in later life) would be reduced when (a) pictures were viewed under structured as opposed to unstructured conditions, and (b) contained social as opposed to nonsocial content. Both experiments found that the positivity effect observed with nonsocial stimuli was absent with social stimuli. In addition, little evidence was obtained that encoding conditions affected the strength of the positivity effect. We argue that some types of social stimuli may engage different types of processing than nonsocial stimuli, perhaps encouraging self-referential processing that engages attention and supports memory. This processing may then conflict with the goal-driven, top-down processing that is hypothesized to drive the positivity effect. Thus, our results identify further boundary conditions associated with the positivity effect in memory, arguing that stimulus factors as well as situational goals may affect its occurrence. Further research awaits to determine if this effect is specific to all social stimuli or specific subsets.
Emotional content has privileged status in memory across adulthood. In contrast to relatively neutral stimuli, individuals of all ages remember emotional stimuli better and report more vivid memories for such stimuli (for review, see Kensinger, 2009 ). Studies of aging suggest that emotional content may have an even greater advantage in later life (e.g., Carstensen & Turk-Charles, 1994) , and that the impact of affective content may be qualitatively different from that seen in young adulthood when valence is considered. Specifically, in laboratory studies of memory for pictures and words, younger adults exhibit enhanced memory for both positive and negative stimuli, with either no difference in retention rates by valence or better memory for negative than for positive items (i.e., a negativity bias). In contrast, older adults are often found to exhibit enhanced memory for positive information (i.e., a positivity bias) or reduced memory for negative information (e.g., Charles, Mather, & Carstensen, 2003; Mather & Knight, 2005) . This age-based trend toward an increased ratio of positive to negative information in memory has traditionally been referred to as the positivity effect. According to socioemotional selectivity theory (SST), this effect is thought to reflect emotion regulatory functions that contribute to enhanced wellbeing in later adulthood (Mather & Carstensen, 2005) .
Whereas the positivity effect has been found in several studies, it is not always observed (e.g., Comblain, D'Argembeau, Van der Linden, & Aldenhoff, 2004; Denburg, Buchanan, Tranel, & Adolphs, 2003; Emery & Hess, 2008; Grühn, Smith, & Baltes, 2005; Kensinger, Brierley, Medford, Growdon, & Corkin, 2002; Leigland, Schulz, & Janowsky, 2004 ). As described above, when the effect does occur, it is sometimes due to a reduced negativity bias with age, and it is sometimes due to an increased positivity bias with age. This variability in both the size and nature of the positivity effect suggests that unstudied moderating factors may have influenced past results. In the present set of studies, we explored how two such factors-stimulus content and encoding instructions-might influence both memory for positive relative to negative information and the moderation of this valence effect by age.
Concerning content, our primary interest was in examining the impact of social versus nonsocial stimuli on memory for emotional material. Many previous studies of the positivity effect used pictures from the International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 2001 ) as emotional stimuli. The IAPS pictures contain a variety of images that differ in content, including some that contain people and others that do not. Although most studies examining positivity effects in memory using visual stimuli have used pictures both with and without people, we have not been able to identify reports where the impact of content has been systematically examined. Several types of evidence, however, suggest that social stimuli (e.g., pictures involving people) are processed differently than nonsocial stimuli, which in turn could result in modifications of valence-based effects on memory. For example, research with young adults has demonstrated a bias in attention toward the social elements of visual scenes (e.g., Humphrey & Underwood, 2010) , and social stimuli (e.g., faces) have been found to be more distracting than nonsocial stimuli (e.g., Langton, Law, Burton, & Schweinberger, 2008) , suggesting that social stimuli receive additional attentional resources. The processing of social stimuli versus nonsocial stimuli is also associated with differential activation of structures in the brain (e.g., medial prefrontal cortex [mPFC] ), and this activation is relatively independent of differential activation of the amygdala in response to emotional content (Harvey, Fossati, & Lepage, 2007) . Finally, there is evidence that social information processing activates the same cortical structures as self-referential processing (e.g., Fossati et al., 2003; Gutchess, Kensinger, & Schacter, 2007) . Harvey et al. (2007) speculate that this may reflect the fact that social stimuli engage self-referential processes as individuals attempt to understand the mental states of others. It is important that self-referential processing-which involves encoding information in relationship to oneself-tends to improve memory (Bower & Gilligan, 1979; Rogers, Kuiper, & Kirker, 1977) . Thus, to the extent that social and nonsocial stimuli evoke different encoding processes associated with different levels of retention, it is possible that the impact of valence might also vary across picture content.
How might the presence of social content moderate age differences in the impact of valence on memory? Based on the previously cited research, one possibility is that social stimuli may be processed in a relatively obligatory manner that is different from the more motivated processing hypothesized to underlie the positivity effect. Alternatively, engagement of empathic processes, which have been shown to remain stable or even increase with age in adulthood (Bailey, Henry, & Von Hippel, 2008; Grühn, Rebucal, Diehl, Lumley, & Labouvie-Vief, 2008; Richter & Kunzmann, 2011) , may bias attention to social stimuli. It might even be expected that such empathic responses would be stronger to negative social images involving emotions such as sadness and suffering. It is possible that the nature of this stimulus-initiated processing may conflict with motivated processing associated with chronic emotional goals, resulting in reduction or elimination of the positivity effect. Within the context of SST-a theory originally developed to explain age differences in social behavior (e.g., Carstensen, 1991) -an argument might also be made for motivated attention to negative social information in that it may be diagnostic of the potential affective outcomes associated with interactions with others (e.g., Hess & Kotter-Grühn, 2011) . Thus, a motivated bias by older adults away from negative information might be more likely with nonsocial information than with social information.
Although no previous studies have directly examined the impact of stimulus content, two studies using only social stimuli obtained little evidence for the positivity effect. Denburg et al. (2003) found that young, middle-aged, and older adults exhibited a clear negativity bias in an unexpected free recall test. Note that participants in this study viewed the pictures under structured conditions, which have been hypothesized to be associated with reductions in positivity. However, the nature of the encoding task-to experience the emotion depicted in the pictures-appeared to encourage processing of stimuli by older adults in a manner consistent with chronic affective goals. In addition, two experiments by Emery and Hess (2008) in which memory was tested under a variety of instructional and test conditions found no or weak evidence for a positivity effect. This was true even under "natural" viewing conditions mimicking those used by Charles et al. (2003) . A third study by Tomaszczyk, Fernandes, and MacLeod (2008) , germane to our line of reasoning, observed a positivity effect in memory for stimuli rated low in personal relevance but not for stimuli high in personal relevance. Although these researchers did not examine the social content of the pictures, these findings imply that the regulatory processes underlying the positivity effect may be less influential when stimulus content other than valence engages attention. Taken together, these results suggest that the nature of processing for social and nonsocial stimuli might differ, with the positivity effect perhaps reduced or eliminated for social stimuli. We explicitly tested this hypothesis by comparing young and older adults' memory for positive, negative, and neutral IAPS pictures possessing social versus nonsocial content.
Our secondary focus in the present research concerned the impact of encoding instructions on the size of the positivity effect. Several researchers have suggested that this effect represents older adults' use of a specific regulatory strategy aimed at maintaining positive affective states, and thus is reflective of a differential deployment of controlled processing across younger versus older adults (e.g., Kensinger, 2012; Mather & Knight, 2005) . We, therefore, also tested the hypothesis that the positivity effect will be most evident when there are few external constraints on performance and participants are free to deploy controlled attention based on their own goals (e.g., Mather, 2006) . In contrast, when task demands encourage use of other types of strategies, the positivity effect should be reduced as situational goals result in individuals being less likely to engage in behaviors promoting chronic goals. We note here, however, that Emery and Hess (2008) -who used only social stimuli-did not find support for the hypothesis that open-ended encoding instructions would enhance the positivity effect. One possible interpretation of this finding is that social images result in processing that conflicts with the more top-down deployment of attention assumed to underlie the positivity effect.
Experiment 1
Our first study examined these ideas by having young, middleaged, and older adults view positive, neutral, or negative images that were either social (i.e., contained people) or nonsocial. Participants viewed the pictures under unconstrained or constrained (i.e., instructions to remember) conditions, followed by a memory test. We expected any observed age-based positivity effect in memory-as reflected in an Age ϫ Valence interaction-to be moderated by instructions, with positivity greatest under unconstrained conditions. Picture content was also expected to moderate this positivity effect, with positivity being attenuated with social compared to nonsocial stimuli.
Method
Participants. Participants were recruited from the Raleigh, NC community through newspaper and Internet advertisements. Watson, Clark, & Tellegen, 1988) . We also created a mood scale for use during testing, which contained the following items rated on an 8-point Likert scale (1 ϭ not at all, 8 ϭ very much): interested, happy, focused, unhappy, calm, involved, tense, and bored.
Ability measures. Several cognitive ability measures were used. Working memory was assessed with the operation span task, in which participants simultaneously solved a series of arithmetic equations while attempting to remember words. Inhibitory control was measured via a Stroop task, whereby mean response time for congruent trials was subtracted from that of incongruent trials. Task-shifting ability was assessed with the Plus/Minus task specifically as the time required to complete a set of alternating trials entailing adding and subtracting 3 to a series of two-digit numbers minus the mean time required to solve two other sets of problems using only addition or subtraction. The Digit-Symbol Substitution and Vocabulary Subtests from the Wechsler Adult Intelligence Scale-III (WAIS-III; Wechsler, 1997) were used to measure processing speed and verbal ability, respectively. Health. Self-rated physical and mental health were measured with the SF-36 Health Survey (Ware, 1993) . The Geriatric Depression Scale (GDS; Sheikh & Yesavage, 1986 ) was included as a measure of negative affect, with higher scores representing greater levels of depressive symptoms.
Procedure. Prior to coming to the lab, participants were mailed and completed a basic background questionnaire, the SF-36, the 30-day PANAS, and GDS scales, plus several questionnaires unrelated to the present study. At the beginning of the testing session, participants were given the mood scale and asked to rate how they were feeling right now in the present moment, making sure "not to think too much about how [they were] feeling since we [were] interested in relatively spontaneous reactions." During the subsequent 15 min, participants completed the NEO personality inventory (Costa & McCrae, 1992) as a filler task.
Participants were then told that they would view a series of pictures, with approximately half of the participants assigned to each of two instructional conditions. Participants in the intentional condition were given explicit instructions to remember the pictures because they would be asked to recall them later, whereas individuals in the incidental condition were told to "simply watch the pictures as you would a TV," with no mention of the subsequent memory test. These latter instructions were similar to those used by Charles et al. (2003) . Participants were asked to not think about their responses to the pictures and to react as they would under normal circumstances. Just prior to viewing the pictures, participants completed the mood scale a second time. They then completed a short filler task. Each picture was displayed on the computer screen for 5 s, with a 1-s interval between pictures. Images were presented in quasirandom order such that no more than two pictures of the same valence were presented in a row.
After all pictures had been viewed, participants rated their mood a third time. This was followed by a 15-to 20-min delay in which the Plus/Minus, Digit-Symbol Substitution, and Stroop tasks were administered. Participants were then given a minimum of 3 min to write down a brief description of each picture that they could recall, such that a person unfamiliar with the pictures would be able to unambiguously identify which target picture was being described. Following this, participants also completed a recognition memory test. Unexpectedly, performance on this task was close to ceiling, and thus we do not report these results. They then rated their mood one final time.
Finally, as manipulation checks, participants were presented with all the target pictures used in the memory task and rated the valence of each using a 5-point Likert scale (1 ϭ negative, 5 ϭ positive). Pictures were presented on a computer screen at a rate of 5 s each, after which participants pressed a button on the response box corresponding to the way the picture made them feel. They were also asked whether they expected to be prompted to recall the pictures.
Results
Participant characteristics. Participant characteristics are displayed in Table 2 . The pattern of age differences is generally consistent with known normative trends. Tests for differences between conditions revealed no significant effects, suggesting that variations within groups were randomly distributed across the two experimental conditions.
We also examined subjective reports of mood during the taskreflected by the mean of ratings for happiness and unhappiness (reverse scored)-using a 3 ϫ 2 ϫ 4 (Age Group ϫ Instructions ϫ Time of assessment) ANOVA. Ratings were generally positive, with the only significant effect obtained due to time, F(3, 558) ϭ 5.14, p ϭ .002, 2 ϭ .03. Mean ratings for the four times of assessment were 6.88, 7.01, 6.86, and 7.03. Importantly, there Note. Ratings are on a 9-pt scale. Higher numbers represent more positive valence or greater arousal. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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were no age differences in mood, ruling out a potential confound in interpreting valence-based effects in memory. Memory. Each description produced by each participant was coded for recall by two trained judges, who determined whether it could be unambiguously assigned to a specific target picture. Cases in which descriptions were either too vague or ambiguous to match to a particular picture, or did not correspond to any of the displayed pictures were not coded, with the incidence of such cases relatively constant across ages: old-M ϭ 0.67, SD ϭ 1.06; middle-aged-M ϭ 0.64, SD ϭ 1.31; young-M ϭ 0.42, SD ϭ 0.66. Coding disagreements were settled by a third trained rater. Interrater reliability was high (Fleiss' ϭ .92).
The proportion of each type of picture recalled was then entered into a 3 ϫ 2 ϫ 2 ϫ 3 (Age Group Figure 1) . In all age groups, positive and negative pictures were recalled significantly better than neutral ones. However, younger adults recalled significantly more negative than positive pictures (p ϭ .01), middle-aged adults' recall rates did not differ for these two types of pictures (p ϭ .37), and older adults recalled significantly more positive than negative pictures (p ϭ .04). Thus, we replicated the positivity effect in older adults' memory. Significant effects were also obtained as a result of instructions, F(1, 184) ϭ 12.61, p Ͻ .001, 2 ϭ .06, and their interaction with age, F(2, 184) ϭ 3.32, p ϭ .04, 2 ϭ .04. These effects reflected the facts that the intentional memory instructions facilitated recall when compared to incidental instructions in the young (Ms ϭ .37 vs. .25) and middle-aged (Ms ϭ .32 vs. .27) groups, but not in the older group (Ms ϭ .23 vs. .21). However, instructions did not moderate the form of valence effects across age groups, F(4, 368) ϭ 1.10, p ϭ .35, 2 ϭ .01. Although the power associated with this test was somewhat low (.39), the effect size was also quite small. Thus, inconsistent with expectations, intentional learning instructions did not moderate the impact of emotional content on memory, with evidence for positivity being just as strong under structured as opposed to unstructured viewing conditions. Consistent with expectations, picture content moderated the impact of valence on recall, F(2, 368) ϭ 16.37, p Ͻ .001, 2 ϭ .08 (see Figure 2) . Specifically, positive nonsocial pictures were recalled significantly better than negative nonsocial pictures, whereas the opposite was true for social pictures (ps Ͻ .01). From a slightly different perspective, positive nonsocial pictures were recalled significantly better than positive social pictures, whereas negative social pictures were recalled significantly better than negative nonsocial pictures (ps Ͻ .005). Although the expected Age ϫ Content ϫ Valence interaction was not significant (p ϭ .12), the quadratic component associated with this effect was significant, F(2, 184) ϭ 3.69, p ϭ .03, 2 ϭ .04, suggesting that content did moderate the nature of the critical Age ϫ Valence interaction. Given this effect plus our interest in the impact of content, we conducted follow-up contrasts comparing levels of recall for positive and negative pictures within each type of picture content.
2 For nonsocial pictures, positive pictures were remembered better than negative pictures, F(1, 184) ϭ 7.32, p ϭ .007, 2 ϭ .04, but age moderated this effect, F(2, 184) ϭ 4.92, p ϭ .008, 2 ϭ .05. This was due to the valence effect being significant 1 The data from three older adults who did not recall anything were excluded from this analysis. 2 We excluded neutral pictures in these focused analyses due to the possibility of Age ϫ Valence interactions emerging due to the overall lower levels of recall in older adults, which resulted in smaller differences between valenced and neutral stimuli in older relative to young and middle-aged adults. Comparing just positive and negative stimuli still allows for an examination of the theoretically meaningful reversal of valence effects across picture content while controlling for this potential confound. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
in the old (p Ͻ .001), but not in the young and middle-aged groups (ps Ͼ .30). In contrast, negative social pictures were remembered better than positive social pictures, F(1, 184) ϭ 20.85, p Ͻ .001, 2 ϭ .10, but the effect was not moderated by age (p ϭ .12). In other words, the recall advantage for negative relative to positive stimuli for older adults was not significantly different than that observed for the two younger groups. These results thus support our hypothesis that the positivity effect in memory is dependent upon content.
A potential concern in interpreting these results is the possibility that stimulus factors other than valence and social content that vary across stimuli could account for the observed effects in memory. Our own examination of the stimuli along with data collected elsewhere, however, provide little support for this alternative explanation of the results. Positive and negative social pictures used in our study did not differ in terms of the number, sex, and age of the people depicted. In addition, examination of ratings on a number of dimensions associated with memory (distinctiveness, familiarity, importance, meaningfulness, memorability, surprise) available for 35 of the 36 target pictures (Libkuman, Otani, Kern, Viger, & Novak, 2007) revealed that social stimuli were rated as significantly more meaningful than nonsocial stimuli (p ϭ .006) and negative stimuli were rated as significantly more surprising and distinctive but less familiar than positive pictures (ps Ͻ .01). Importantly, however, the interaction between picture content and valence was not significant on any of these dimensions (ps Ͼ .25), suggesting that the reversal of the valence effect across social versus nonsocial stimuli could not easily be attributed to important differences in stimulus characteristics that covaried with memory performance.
Manipulation checks. An Age Group ϫ Instructions ϫ Picture Content ϫ Valence ANOVA was performed on valence ratings of pictures collected at the end of the study.
3 As seen in Figure 3 , a strong valence effect was obtained, F(2, 258) ϭ 1540.15, p Ͻ .001, 2 ϭ .92, with participants' ratings of positive, neutral, and negative target pictures (Ms ϭ 4.43, 3.06, & 1.51, respectively) conforming to expectation. Although there was some variation in ratings as a function of instructions, F(2, 258) ϭ 3.08, p ϭ .05, 2 ϭ .02, and content, F(2, 258) ϭ 23.32, p Ͻ .001, 2 ϭ .15, the effects did not dramatically alter the general pattern of ratings across conditions. Importantly, age did not have a significant main or moderating effect on ratings (ps Ͼ .08).
The absence of age differences in valence ratings is inconsistent with results reported by Grühn and Scheibe (2008) and Keil and Freund (2009) using a larger sample of IAPS pictures, but replicates findings in other studies of memory (e.g., Emery & Hess, 2008; Tomaszczyk et al., 2008) . The differences across studies may relate to the stimulus subsets examined or the nature of the sample (e.g., German vs. North American). The reasons for the discrepancy are beyond the scope of the present research. Of importance, however, is the finding that different-aged participants in our study viewed the affective nature of the stimuli in a similar fashion.
We also examined whether participants expected their memory to be tested, and found that 74.5% of those in the intentional condition and 87.4% of those in the incidental condition had expectations consistent with the instructions they received. Importantly, the results of our analyses were not significantly altered if we either (a) only used data from those participants with instructions-consistent expectations or (b) examined performance as a function of expectations about a memory test (as opposed to instructional condition).
3 Due to a revision in procedures, the first 57 participants tested did not provide these ratings. 
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Discussion
One main finding emerged from this study. Specifically, we found that, in addition to age, stimulus content influences the nature of emotional biases in memory. When picture content was not considered, we found that the oft-observed recall advantage for positive over negative information was significantly reduced in older adults. Ii is important to note, however, that this positivity effect was primarily evident for pictures that did not depict people. For pictures containing people, all age groups recalled more negative than positive pictures, and the strength of this negativity bias did not vary with age. In other words, the SST-derived expectation that older adults will bias attention and memory away from negative and toward positive information in service of emotional goals was only confirmed with nonsocial stimuli. We also failed to find support for the hypothesis that the positivity effect would be stronger under unconstrained viewing conditions.
Experiment 2
The primary novel result of the first study was the impact of picture content on emotional biases in memory. We conducted a second study in an attempt to both establish the reliability of the effect and explore a possible mechanism for its basis. Although social content did eliminate the age-based positivity effect in Experiment 1, its influence was through induction of a negativity bias in recall rather than a general elevation of memory. Thus, an important question concerns what might be unique about the negative social stimuli that would result in this somewhat dramatic reversal of valence-based biases in older adults' recall.
We had hypothesized that social content might be more likely to engage self-referential processing, which in turn might facilitate retention. (It is interesting that Kensinger [2012] has suggested that the positivity effect can be viewed as a reflection of older adults' self-referential processing of positive information in the service of maintaining a positive mood.) One possibility is that negative social stimuli might be particularly likely to engage processes related to self-referential processing. For example, Williams et al. (2006) found that mPFC activation in older adults was higher for negative than for positive social stimuli. Given that mPFC is also associated with self-referential processes (Fossati et al., 2003) , the heightened responding associated with negative stimuli might suggest greater engagement of such processing for negative relative to positive social stimuli. This, in turn, might account for the negativity bias in memory.
To test these ideas, we had younger and older adults view the same pictures as in the first study, but under two new instructional conditions. The first was a self-referential condition, in which participants were asked to imagine themselves or someone close to them in the situation depicted in the pictures. The second was a condition in which people simply judged the quality of the pictures. If self-referential processing boosts memory for social information and is a factor in the negativity bias for social stimuli observed in Experiment 1, then a positive impact of such processing on memory should be observed. We anticipated that this effect would be greater for positive than for negative pictures if such processing was the basis for the observed negativity bias for social stimuli. Our expectations regarding the impact of instructions on memory for pictures without people were less clear, but it might be assumed that the impact would be smaller since it would be more difficult to process such pictures in a self-referential fashion, thereby resulting in a three-way interaction between instructions, picture content, and valence. 
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Method
Participants. A new sample of older adults (33 women, 27 men; age range ϭ 63-85) was recruited and compensated as in Experiment 1. The younger group (36 women, 30 men; age range ϭ 18 -31) consisted of undergraduates recruited from introductory psychology classes who fulfilled a course option through participation.
Materials and Procedure. The materials and procedure were similar to that of Experiment 1, with the following exceptions. Participants viewed the target pictures under one of two new randomly assigned instructional conditions. In the quality condition, participants were asked to adopt a neutral, detached attitude as they examined each image, evaluating them for vividness of color, clarity, and degree of detail as a photography instructor might, while ignoring the subject matter of the images. In the referential condition, participants were asked to imagine themselves, a close family member, or a friend in the situation depicted in the images, thereby attempting to experience the associated emotions evoked by the images. Participants in the former condition rated the quality of the picture whereas those in the selfreferential condition rated the extent to which they could imagine themselves or a close family member in the situation depicted in the picture. All participants also rated the ease with which they were able to make their task-specific judgments. All ratings used 5-point scales. Given the nature of these instructions, the subsequent recall test was unexpected for all participants. Mood ratings were not collected during testing, nor were facial expressions recorded, given our failure to find performance associations involving these stimuli. However, the PANAS was administered just prior to initial viewing of the pictures to assess current affective status. In addition, the WAIS III Letter-Number Sequencing task was administered instead of the operation span task.
Results
Participant Characteristics. Information about the sample is presented in Table 3 . Once again, age differences on the included measures are as expected. Additional Age Group ϫ Instructions (quality vs. referential processing) ANOVAs on each measure revealed no effects due to instructions.
Memory.
Recalled picture descriptions were coded as in Experiment 1, with high interrater reliability (Fleiss' ϭ .93). Older adults (M ϭ 0.46, SD ϭ 0.90) were more likely to produce uncodable descriptions than were younger adults (M ϭ 0.15, SD ϭ 0.44), t(92.27) ϭ Ϫ2.49, p ϭ .01. The resulting proportion recall scores were submitted to a 2 ϫ 2 ϫ 2 ϫ 3 (Age Group ϫ Instructions ϫ Picture Content ϫ Picture Valence) ANOVA. The 4-way interaction was not significant (p ϭ .57); as such, we concentrate our analysis below on the two questions outlined above: (a) does social content influence the relative recall of positive and negative pictures, replicating Experiment 1, and (b) do self-referential encoding instructions increase recall for positive, but not negative, social pictures?
As before, young adults recalled more pictures than older adults (Ms ϭ .37 vs. .29) , F(1, 122) Figure 4 . Overall, older adults exhibited a slight positivity bias (M positive ϭ .34, M negative ϭ .33) compared to a slight negativity bias for younger adults (M positive ϭ .42, M negative ϭ .44). In addition, the emotional memory bias reversal with content was once again observed, with negative social pictures recalled better than positive social pictures (Ms ϭ .45 vs. .33), whereas the opposite was true for nonsocial pictures (Ms ϭ .32 vs. .42). The three-way interaction appears due to the fact that the negativity bias (i.e., negative recall minus positive recall) for social pictures was somewhat stronger for the young than for the older adults (.14 vs. .08), whereas the positivity bias (i.e., positive recall minus negative recall) for nonsocial pictures was slightly stronger for older adults (.10 vs. .09). Follow-up analyses revealed, however, that age did not reliably moderate the just-noted significant impact of valence on recall for either type of content (ps Ͼ .29). In other words, the strength of the valence-based effects within content conditions did not vary across age groups.
Of prime interest was the impact of instructions (Figure 4 , bottom). Consistent with expectations, referential instructions boosted recall relative to quality instructions (Ms ϭ .35 vs. .31), F(1, 122) ϭ 4.19, p ϭ .04, 2 ϭ .03, and significant Instructions ϫ Valence, F(2, 244) ϭ 3.26, p ϭ .04, 2 ϭ .03, and Instructions ϫ Content ϫ Valence, F(2, 244) ϭ 3.41, p ϭ .04, 2 ϭ .03, interactions were obtained. For social pictures, there was a significant interaction between instructions and valence, F(2, 244) ϭ 5.01, p ϭ .01, 2 ϭ .04. As expected, relative to the quality condition, referential instructions significantly (p ϭ .001) increased memory for positive pictures, and marginally (p ϭ .06) increased memory for neutral pictures. In contrast, there was no impact of instructions on negative pictures (p ϭ .71). For nonsocial pictures, referential instructions only enhanced memory for neutral pictures (p ϭ .01). The positivity bias in recall of these pictures was similar for both types of instructions.
Finally, as in the first study, we specifically compared memory for positive versus negative pictures within each type of picture content. For nonsocial pictures, positive pictures were remembered better than negative pictures, F(1, 122) ϭ 14.73, p Ͻ .001, 2 ϭ This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
.11, and this effect was moderated by neither age nor instructions (ps Ͼ .66). For social pictures, a significant valence effect in the opposite direction was obtained, F(1, 122) ϭ 22.04, p Ͻ .001, 2 ϭ .15, and this effect was moderated by instructions, F(1, 122) ϭ 10.89, p ϭ .001, 2 ϭ .08. This was due to the enhancement of recall of positive social pictures in the referential condition, resulting in a nonsignificant difference in recall of positive and negative pictures in this condition (Figure 4, bottom) .
Referential processing. We next examined the judgments that participants made while initially viewing the pictures. We focused on ratings in the self-referential group given that these were most directly related to our questions of interest, with specific interest in ratings of the degree to which individuals were able to imagine themselves or a close other in the depicted situation. An Age ϫ Content ϫ Valence ANOVA on these ratings revealed that older adults had higher success rates than younger adults (Ms ϭ 3.6 vs. 3.2), F(1, 63) ϭ 14.90, p Ͻ .001, 2 ϭ .19, and success was higher for social than for nonsocial stimuli (Ms ϭ 3.7 vs. 3.1), F(1, 63) ϭ 143.62, p Ͻ .001, 2 ϭ .69. A significant valence effect was also obtained, F(2, 126) ϭ 270.35, p Ͻ .001, 2 ϭ .81, with ratings for negative images (M ϭ 4.1) being significantly higher than those for positive images (M ϭ .36), both of which were significantly greater than ratings for neutral images (M ϭ 2.5; ps Ͻ 001). Age moderated the impact of both valence, F(2, 126) ϭ 3.72, p ϭ .03, 2 ϭ .06, and content, F(1, 63) ϭ 5.34, p ϭ .02, 2 ϭ .08. These interactions reflected the facts that the previously described age difference was greater for neutral stimuli than for valenced stimuli, and that the overall higher success ratings of older adults relative to younger adults was greater for nonsocial than for social pictures ( Figure 5, top) . A similar analysis was conducted on response times associated with these judgments (Figure 5, bottom) . A significant valence effect was obtained, F(2, 126) ϭ 6.62, p ϭ .002, 2 ϭ .10, with significantly faster response times (ps Յ .005) for negative and positive images than for neutral images. A significant Age ϫ Valence interaction was also obtained, F(2, 126) ϭ 4.32, p ϭ .02, 2 ϭ .06, due to the just-described valence effect being significant for older adults (p ϭ .002), but not for younger adults (p ϭ .60). In correspondence with the ratings, where encoding success was greater with negative than with positive pictures, there was a nonsignificant tendency for response times to be faster for negative than for positive pictures. Finally, a significant Content ϫ Valence interaction was also obtained, F(2, 126) ϭ 4.73, p ϭ .01, 2 ϭ .07, due to the valence effect being specific to social pictures.
In sum, all participants reported more successful referential processing for social than for nonsocial stimuli, and success rates were greatest for negative images. Interestingly older adults reported generating stronger referential responses than younger adults, particularly for stimuli that might lack social relevance (e.g., pictures without people, neutral pictures). Further, referential processing was faster for valenced stimuli, with this effect being specific to older adults and social stimuli.
Discussion
We once again observed that valence-based biases in memory were dependent not only on age, but also on content. A slight positivity effect (i.e., Age ϫ Valence interaction) was observed when overall recall was examined. However, subsequent examination taking into account instructions and content revealed a more complex picture. Young and old adults alike demonstrated a positivity bias in memory for nonsocial information, regardless of viewing instructions. In addition, the strength of this bias was similar across age groups. In contrast, when recall of social stimuli was examined, both younger and older adults exhibited clear negativity biases in recall. In support of our hypothesis that this effect reflected the greater probability of self-referential processing for social stimuli, the negativity bias was significantly reduced through enhancement of recall of positive images when participants were required to process the pictures in a self-referential manner. The fact that recall of nonsocial pictures appeared not to This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
be influenced by instructions may reflect the difficulty of engaging in self-referential processing with such stimuli. Notably, the effects of valence and instructions were similar across age groups. One notable difference between these results and those of the first experiment is the fact that younger adults also exhibited a strong positivity bias in recall of nonsocial stimuli. The reasons for this are unclear, perhaps reflecting the greater influence of the instructional sets in the present experiment. In contrast to those in the first study, the instructions used here may have placed greater constraints on processing, thereby reducing age differences in memory biases. Of primary significance, however, is the fact that we once again found that the nature of these biases varied with the degree of social content in the pictures.
Examination of ratings and response times in the referential condition also provided some indirect support for the hypothesis that self-referential processing accounted for the observed negativity bias for social images. Such processing was easier-both in terms of success ratings and response times-for social than for nonsocial stimuli. There was also some indication that selfreferential processing was particularly efficient for negative images, although somewhat inconsistent with our perspective was the fact that this was true for both social and nonsocial images. Regardless, the ease of self-referential processing associated with social stimuli may suggest a higher probability of engaging in such processing for images containing people than for those that do not.
General Discussion
Studies of the impact of stimulus valence on cognitive processes have revealed interesting insights about adaptive functions. From a general perspective, research has suggested that biologically relevant information (e.g., threatening stimuli with survival implications) is processed in a proprietary fashion (e.g., Öhman, Flykt, & Esteves, 2001) , perhaps reflective of evolutionary roots. More germane to the present research, valence influences may also reflect individual and developmental differences in goals. In the field of aging, relative to younger adults, older adults have shown a bias toward positive and away from negative information. This pattern of performance is consistent with expectations derived from SST and the hypothesized enhancement of affective goals in later life. Researchers have also found, however, that this positivity effect is not observed in all situations.
A primary goal of the present research was to further delineate the conditions associated with this effect. We investigated two such factors: content of the information to be remembered and encoding conditions. Of greatest significance is the finding that stimulus content is associated with both the nature of valencebased memory biases and the strength of the positivity effect in memory. We found that the positivity effect was most evident when the to-be-remembered stimuli did not contain images of people. In contrast, when memory for social stimuli was examined, both young and older adults exhibited clear memory superiority for negative over positive images, with this negativity bias being similar across age groups. We hypothesize that this may reflect the greater likelihood of social stimuli-particularly those reflecting negative affect-engaging attention, which may evoke empathy and engage self-referential processing of the stimuli. Support for this hypothesis was bolstered in Experiment 2, where we found that referential processing of the stimuli selectively enhanced memory for positive social images. A reasonable inference for this selective effect is that participants were already likely to process negative social stimuli in a self-referential fashion (e.g., Williams et al., 2006) , resulting in less benefit when specific instructions were given to do so. Referential processing did not have a dramatic effect on memory for nonsocial stimuli, perhaps reflecting the greater difficulty in processing such stimuli in this manner. Indeed, participants were generally slower and reported more difficulty in processing nonsocial as opposed to social stimuli in a nonreferential fashion. This may, in part, explain the absence of a negativity bias in their recall of such material. The difficulty in engaging in self-referential processing may also help This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
to explain their apparent ability to disengage from negative nonsocial stimuli and focus on positive stimuli. The second goal of the present research was to further explore the impact of encoding conditions on memory. Given that the positivity effect is hypothesized to reflect goal-based controlled processing mechanisms, it should be most evident in situations involving few constraints on the manner in which stimuli are encoded (Mather, 2006; Kensinger, 2012) . We obtained no support for this hypothesis in Experiment 1, where valence-based effects on memory performance under unconstrained viewing conditions were similar to those obtained when participants received explicit instructions to memorize the pictures being viewed. These results replicate the null effects obtained by both Emery and Hess (2008) and Tomaszczyk et al. (2008) . In Experiment 2, we obtained little evidence of a positivity effect when instructions and picture content were taken into account. Given that we used two different structured viewing conditions in that study, this could be taken as support for such conditions eliminating the positivity effect. However, older adults continued to exhibit a positive bias under certain conditions (i.e., nonsocial pictures) even when given specific instructions for viewing. The interesting result is that younger adults exhibited a bias of similar strength in the same condition, suggesting that stimulus content might moderate the strength of the bias and age differences therein.
The impact of information content on age differences in valence-based effects on memory performance, and the failure of instructions to moderate the strength of the positivity effect appear inconsistent with SST-based predictions regarding aging and the processing of affective stimuli. They do not necessarily negate the possibility that older adults will differentially focus on positive versus negative stimuli as an emotion-regulation strategy. Our results do, however, suggest that stimulus characteristics may be important moderators of the conditions under which such differential processing can occur. If we accept that chronic emotional goals motivate older adults to focus on positive as opposed to negative stimuli, an interesting question concerns the mechanisms associated with social stimuli that appear to counteract this focus. One possibility is that negative social stimuli are more likely to engage stimulus-driven bottom-up processing that interferes with goal-driven top-down processing. As noted before, there is evidence that social stimuli and negative stimuli have some priority in attention, and the confluence of these two factors may account for such bottom-up processing. Alternatively, it is also possible that such processing may be more top-down in nature, reflecting either attempts to regulate emotional responses to such negative social stimuli (e.g., Williams et al., 2006) or an adjustment in motivated processing based in empathic responding to suffering, which appears to be relatively stable through adulthood (e.g., . Unfortunately, we do not have data that would enable us to discriminate between these two possibilities, both of which may be involved.
Although the present study provides evidence that the positivity effect is eliminated or reduced with social stimuli, a valid question remains as to whether this effect is general to all social stimuli. Unfortunately, we cannot test this in the current study given that our negative social stimuli were relatively homogeneous in terms of emotional content. Based on classifications of IAPS pictures by Mikels et al. (2005) , the dominant emotion displayed in our negative social stimuli was sadness, as was also the case in Emery and Hess (2008) . Such stimuli might be especially likely to induce empathic responses and associated self-referential processing, thereby modulating the differential focus on positive information. In addition, there is some evidence that older adults have stronger emotional responses to sad stimuli than do younger adults (Streubel & Kunzmann, 2011) . Other research, however, suggests that older adults are more likely to divert attention from displays of anger than from those of other negative emotions (e.g., Isaacowitz, Wadlinger, Goren, & Wilson, 2006) and are better able than younger adults to suppress attention to such displays (Hahn, Carlson, Singer, & Gronlund, 2006) . This suggests that the observed negativity bias may be less evident with more threatening social stimuli than other types of negative social stimuli. This may not necessarily reflect differences in the degree to which these various types of stimuli initially attract attention. Older adults may, however, be more likely to disengage from threatening stimuli than from nonthreatening social stimuli, resulting in less processing and poorer memory. These ideas await further test. Even if the negativity bias in memory for social stimuli is found to be specific to the emotional content of the pictures, however, it does not negate the fact that stimulus content moderates the positivity effect in memory.
In conclusion, the present findings provide additional insight into the factors that moderate the positivity effect in memory. In particular, our results underscore the importance of considering the content of the information to-be-remembered, which may impact attentional processes and create potential processing conflicts with emotion regulation processes assumed to underlie this effect. While not negating the validity of the regulation processes associated with SST that are assumed to undergird the positivity effect, our results suggest a further narrowing of the conditions under which they are likely to occur.
